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I .  In t roduc t ion  

This  g ran t  is f o r  s tudy and experiment p e r t a i n i n g  t o  t h e  D- and . 
E-regions of  t h e  ionosphere,  as p a r t  o f  t h e  United S t a t e s  program f o r  

t h e  I n t e r n a t i o n a l  Years of  t h e  Quiet  Sun. 

XI. Work Accomulished t o  !late 

The v e r t i c a l  incidence sounder f i e l d  s t a t i o n  a t  Wallops I s l and ,  

V i rg in i a ,  was completed and put  i n t o  ope ra t ion  during A p r i l ,  1964. The 

pu l se  t r a n s m i t t e r  was i n s t a l l e d  and t r a n s m i t t i n g  antennas e r e c t e d  a t  a 

s i t e  s e l e c t e d  on t h e  i s l a n d .  Receiving and d a t a  recording equipment was 

i n s t a l l e d  and an a r r a y  of  r ece iv ing  loop antennas was cons t ruc t ed  on t h e  

main base, A radio l i n k  was installed to synchronize data recording 

equipment wi th  t r a n s m i t t e r  ope ra t ion .  This  sounder system was opera ted  

s u c c e s s f u l l y  during t h e  f i r i n g  of  Nike-Apache rocket  14.143 on Apr i l  15, 

1964. 

has  been reduced, 

Much o f  t h e  d a t a  obtained dur ing  t h i s  and subsequent ope ra t ions  

Minor modi f ica t ions  t o  t h e  Wallops I s l and  sounder fiming 

and con t ro l  systems were made and a d d i t i o n a l  d a t a  taken dur ing  June,  1964. 

Three success fu l  rocke ts  were f i r e d  from Wallops I s l and  on J u l y  15, 

1964. These were f i r e d  a t  c r i t i c a l  per iods  p r i o r  t o ,  during and a f t e r  

s u n r i s e  t o  ob ta in  d a t a  on p re - sunr i se  changes i n  t h e  s t r u c t u r e  of  t h e  

ionosphere.  The ve r t i ca l - inc idence  sounder was a l s o  opera ted  dur ing  t h i s  

pe r iod .  Data from both t h e  a i rbo rne  ins t rumenta t ion  and t h e  sounder a r e  

be ing  analyzed.  

By arrangement between the  I n t e r n a t i o n a l  Programs O f f i c e  of  NASA and 

t h e  B r i t i s h  Nationa1,Space Committee, an impedance probe developed by 

P ro f .  J .  Sayers of  t h e  Univers i ty  o f  Birmingham, England, was furn ished  



f o r  t h e  comparison o f  i t s  performance with t h e  o t h e r  experiments on t h e  

D-region payload. 

purpose. A s u c c e s s f u l  f l i g h t  of  t h i s  payload took p l ace  on J u l y  16, 1964, 

and t h e  impedance probe appeared t o  work s a t i s f a c t o r i l y .  

t h a t  t h i s  success follows no less than  f i v e  unsuccessful  a t tempts  by t h e  

Un ive r s i ty  o f  Birmingham group t o  f l y  t h e i r  probe on var ious European 

rocke t s ;  v e h i c l e  f a i l u r e s  having been t h e  p r i n c i p a l  d i f f i c u l t y .  

The Type B payload was s p e c i f i c a l l y  developed f o r  t h i s  

I t  might be noted 

In a d d i t i o n ,  t h e  Type B payload c a r r i e d  a gold-plated s p h e r i c a l  probe 

of  t h e  t y p e  used by the Japanese workers,  as an ion c o l l e c t o r  with a l a r g e  

nega t ive  p o t e n t i a l  app l i ed  t o  i t .  This  a l s o  worked s u c c e s s f u l l y  i n  J u l y .  

A new receiving array was constructed during September at the 

Wallops I s l a n d  f i e l d  s t a t i o n  t o  improve r ecep t ion  o f  t h e  echo s i g n a l  and 

t o  a i d  i n  reducing t h e  l e v e l  o f  man-made i n t e r f e r e n c e  r ece ived .  

Work has been completed on t h e  design and cons t ruc t ion  o f  an a d d i t i o n a l  

sounder f o r  shipboard use i n  connection with t h e  NASA mobile launch pro- 

gram. A s h i e l d e d ,  t unab le  pu l se  t r a n s m i t t e r  was designed and cons t ruc t ed  

with t h e  g r e a t e r  mechanical r i g i d i t y  necessary f o r  mobile s e r v i c e .  

t unab le  receiver was a l s o  designed. 

one o f  which is  t o  s e r v e  as a backup u n i t .  

i n s t a l l e d  i n  an equipment van, i n  which a small l abora to ry  f a c i l i t y  w i l l  

b e  included f o r  maintenance of  t h e  system. 

t h e  van power system t o  conform t o  t h e  s t anda rds  of  t h e  mobile launch 

power f a c i l i t i e s .  

A 

Two r e c e i v e r s  have been cons t ruc t ed ,  

The e n t i r e  system i s  being 

Modif icat ions were made t o  

Design o f  t h e  antenna a r r ay  f o r  shipboard use has been accomplished 

wi th  t h e  a i d  of antenna p a t t e r n  range measurements made on a s c a l e d  



n ' I .  

model of  t h e  proposed system. 

been designed,  cons t ruc ted  and f i t t e d  with weather t igh t  enc losures  f o r  

mounting on t h e  deck of  t h e  sh ip .  

designed t o  allow d ip lex ing  o f  t h e  antenna a r r a y  f o r  use i n  both t r a n s -  

m i t t i n g  and r ece iv ing .  

Antenna impedance matching networks have 

A f a s t - r ecove ry  T-R ga te  has been 

I n v e s t i g a t i o n  o f  t h e  c h a r a c t e r i s t i c s  of  rocket-borne probes f o r  

direct measurement of e l e c t r o n  d e n s i t y  i n  t h e  upper atmosphere has  con- 

t i nued .  

f o r  measurements of var ious  probe conf igu ra t ions .  

mental work are being  compared t o  t h e o r e t i c a l l y - d e r i v e d  d a t a .  

A l abo ra to ry  has  been equipped t o  provide c o n t r o l l e d  cond i t ions  

Resul t s  of t h i s  expe r i -  


